70                   VII. UNAVAILABLE ENERGY AND 'ENTROPY.
(1)  The effect of irreversible heat flow 'between the parts of a system is to increase the entropy of the system.
(2)   There is no  difficulty about representing the entropy changes
clue to this cause as a sum of differentials of the form — where the
differentials dQ refer to the actual transformation.
We have here assumed the passage of heat from one part of the system .to the other to be instantaneous. When a finite time is taken by radiation from one body to reach another, account must be taken of the heat gained and lost by the intervening ether, and this problem is discussed in Chapter X.
If the system undergoes a complete cycle, we may divide the heat dQ received by any element when at temperature T into two parts, one dQ> due to conduction or radiation from neighbouring elements, and the other dQe being due to bodies outside the considered system.
Hence for the cycle, we have
the sign of summation 2 referring to the  different bodies or mass elements of the system.
Now the first integral vanishes, the total entropy being the same at the beginning and end of the transformation1), and from what has been just shown the second integral is positive; therefore
This is a particular case of the inequality of Clausius proved in § 72. The entropy of the system is the same at the end as at the beginning of the cycle, but the irreversible flow of heat causes an increase of entropy inside the system. To compensate for this a negative quantity of entropy must be taken from without, and we may now enunciate Clausius' inequality as follows:
In any non-reversible cycle, the quantity of entropy gained "by the system from without must be negative.
. We may obtain a further modification of the last inequality, in which the temperature of the system itself is replaced by the temperature of the external body or medium from which the system is heated.
1) Although irreversible changes take place between the elements or parts of the system, -we are assuming in this paragraph that the processes within any
element are reversible, so that for every individual element (   I   ) —~ vanishes for the complete cycle.s of different parts mn m2 ... at uniform temperatures 2\, T^ ... the whole entropy of the system is the sum of the entropies of the parts of the system2), and hence is given by
